
Jon Cohen 

American Institutes for Research 

February 7 and 8, 2013 

Utah Statewide Computer Adaptive 

Assessment System 



2 

About AIR 

• Not-for-profit organization, founded after World 
War II 

• Consists of approximately 1,700 people working 
in assessment, education, health, and 
international development 

• Delivers statewide assessments in Delaware, 
Hawaii, Minnesota, New Mexico, Ohio, Oregon, 
South Carolina, and Utah 

• Provides test delivery and administration for the 
Smarter Balanced Assessment Consortium 
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Delivering State-of-the-Art, Statewide 
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Utah Statewide Computer Adaptive 
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Overview 

• Custom assessment and instructional 
support system 
 Build with and for Utah 

 Designed to measure and support the 
teaching and learning of Utah Core 
Standards 

• The System 
 Integrated Interim and Summative System 

 Formative System with instructional 
supports 

 Instant, detailed reporting 
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Interim and Summative System 

Teach 

Teach Again 

Test 

Test Again 

Not a predictive test, but 

the real thing 

Accountability that helps 

schools succeed 

• Online 

• Adaptive 

• Machine scored 

• Vertically scaled 
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Interim and Summative System 

What Why 

Standards-

based 

Measures the content that students are 

taught 

Adaptive Provides good measurement for all 

students, including those who struggle 

and those who excel 

Accessible Supports access and fair measurement 

for all students 

Instant, detailed 

reporting 

Gets actionable information to 

educators immediately 

Link to 

formative 

resources 

Offers tools to help educators target 

instruction 
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Formative System 

• Extends capabilities of UTIPS 

 Utah was on the cutting edge of web-
based educational resources. 

 UTIPS included state- and teacher-
authored formative items. 

• Learning Point Navigator 

 Offers multiple open-source libraries 

 Will include UTIPS libraries 

 Includes instructional resources as well 
as formative assessments 
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Timeline 

Fall Spring Fall Spring Fall Spring … 

2013 2014 2015 2016 

Formative 

System Live 

First Administration 

(Operational Field 

Test) 

Interim Adaptive 

Assessments Live, 

Immediate Online 

Reporting 

Fully Operational Adaptive 

Summative Assessment, 

Immediate Online Reporting 



The Test 
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What does the test look like? 

• It is made up test items (questions). 

Let’s look at a few examples 

• Standards-based adaptive assessment 

• Proficiency levels (“passing scores”) 

• Helps all kids access the test 

(“accommodations”) 
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Some test items 

Demonstration 
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Background: The general idea behind 

adaptive testing 

Struggling student 

gets easier items. 

Might get this score if 

about half the answers 

are right. 

Excelling student gets 

more difficult items. 

Might get this score if 

about half the answers 

are right. 

Item difficulty and student scores 
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Adaptive tests should be careful to measure 

the same content for all students. 

• Scores are not comparable if the content measured is not 

the same.  

 

• If you measure different content for struggling students, 

teachers will teach different content to those students. 

 

• If you measure different content for struggling students, 

accountability incentives could lock lower performing 

students into curricula that will not prepare them for 

college or careers. 

 

14 
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Standards-based Adaptive Testing: 

Our Algorithm 

• Specify the blueprint in terms of the minimum and 

maximum number of items: 

• On each strand, standard, benchmark, etc. 

• At each level of cognitive complexity 

• For each item type 

• Anything else important that is known about the items 

 

• Every student is tested on the full range and depth of 

content, but at different levels of difficulty. 

 

• Meets all the criteria outlined by the Consortium for 

Citizens with Disabilities (CCD). 
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What about kids above or below grade level? 

Below Approach Proficient Above 

Difficulty of items measuring Minnesota Math Standards 8.2.3.1: 

Evaluate algebraic expressions, including expressions containing 

radicals and absolute values, at specified values of their variables. 

On-grade content can cover a very wide range of performance. 
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Broad on-grade difficulty ranges 

Grade 5 

Grade 4 

Grade 3 

Distribution of item difficulty by grade 
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What about kids who are not taught 

on-grade content? 

• Students should be tested on what they 
are taught. 

 Standards-based education tries to 
ensure that every student has an 
opportunity to learn rigorous content. 

• Students receiving an off-grade 
curriculum should be tested with the  
off-grade test. 

 Educators should be VERY reluctant to 
confine a student to the curriculum from 
an earlier grade. 
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Standards-Based Adaptive Testing 

• Every student sees the full range of 

content. 

• Every student has the chance to 

demonstrate the same range of cognitive 

skills. 

• Item difficulty, not cognitive complexity, 

adjusts to student performance. 
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What about the Passing Score? 

•  Typically, the passing score is set 
(approved) by the Board. 

• Standard-setting process: 
• Broad range of stakeholders 

• “Ordered Item Booklet” 

• Impact data, potentially including national 
and international benchmarks 

• Resolution process to ensure consistency 
across grades 

• Process yields recommendations to the 
Board. 
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Access for All Students (1) 

Feature Description AIR System Capability 

Text-to-Speech Allows text-based content to be presented in 

spoken form 

Currently available 

Magnification Magnifies a selected portion of an item Will be available Fall 2013 

Increased Font 

Size 

Allows students to increase the size of 

alphanumeric content and images 

Currently available 

Highlighter Allows text to be highlighted Currently available 

Answer 

Eliminator 

Allows students to strike out answers they have 

eliminated as possible correct answers 

Currently available 

Multiple 

Glossaries 

Allows students to access a glossary/dictionary 

(multiple languages, pictures, synonyms, 

definitions, etc.) 

Currently available 

Keyboard 

Navigation 

Allows a student to navigate and interact with the 

system using the Tab/Enter keys and/or equivalent 

on an alternative/assistive communication device 

Currently available 
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Access for All Students (2) 

Feature Description AIR System Capability 

Reverse 

Contrast 

Reverses the colors used to display text and 

graphics and the background on which text and 

graphics are displayed 

Currently available 

Alternate Text 

and Background 

Colors 

Changes the color used to display text and 

graphics and the color used for the background on 

which text and graphics are displayed 

Currently available 

Line Reader Provides focus on a single line of text that can be 

moved up or down within a block of text 

Will be available Fall 2013 

Masking Blocks a portion of the display area in order to 

provide focus on the un-masked area 

Will be available Fall 2013 

Breaks Allows a student to take one or more breaks during 

the administration of the assessment 

Currently available 
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Access for All Students (3) 

Feature Description AIR System Capability 

Text-to-Braille A refreshable Braille display that presents content 

in Braille on a device controlled by the student 

Currently available 

Tactile Graphics Prints tactile representations of graphics using an 

external embosser printer 

Currently available 

Signing Type Allows video of ASL interpretation of text that 

appears in the test 

Currently available 

Translation Allows a student to view native language 

translations of test content 

Currently available 



Supported Devices 
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Support for Older Devices 

• Windows XP 

• Mac OSX 10.4 
• K12LTSP 4.0 (8 years old) 

• Ubuntu 9 (3 years old) 

• SUSE 
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Support for Newest Devices 

For the Spring 2014 administration, AIR will 

support: 

 iPad, Android support 

- Systems will have been tested in the Smarter 

Balanced Pilot. 

 Chromebook support 

- Google has partnered with AIR to make 

Chromebooks secure and compatible with our 

system. 



Tools for Teaching and Learning 
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Goal: Educators Explore Data,  

Find Answers 

My students seem to 
be struggling in 
math. 

Is it a particular class or 
group? 

Is it a specific part 
of math or more 
generalized? 

Has this student or 
group had trouble with 
this before? 

Who? 

What? 

When? 
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Use the data. Know its limits. 

• What can you know about a student in an hour? 

• The reliability of information (how much you can 
count on it) increases with 
 more items and 

 more students. 

• Good information about fine-grained content at the 
class level, but less reliable for individuals 

• Learning Point Navigator provides online 
instructional materials and targeted quizzes: 
 Integrates instruction and assessment 

 Provides individual student-level information at a fine 
instructional level  
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Mathematical limits of measurement 

Reading 

Math 
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Analysis and Instruction: 

Getting to the fine content details 

Group level 

Which topic 

Class level 

Which 

topic 

Learning 

Point 

Navigator 

Which individual students? 

Teacher: 

Assign 

Student:  

Complete 

Teacher:  

Review 
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Reporting Category Level Data 
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Roster of Students 

Individual 

Student 

Performance 
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Student Trend 
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What do I do tomorrow? 
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System 

brings 

teachers to 

the list of 

related 

assignments

. 

Reporting System Links Directly to 

Formative System 
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Students and Teachers Find Related 

Resources 
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Summary 

• Standards-based adaptive assessment 
 Provides good measurement for all students 

 Brings the right assessments into the 
classroom 

• Accessible for All 
 Embedded supports and accommodations to 

test every student fairly 

• Immediate reporting 
 Actionable data to support instruction 

• Immediate links to formative material 
 Classroom activities and formative 

assessments to evaluate individual needs 



Questions 
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Example from Standards-Based 

Blueprint 

Constraint Min Max 

Total Test 50 50 

Content 

Number System 8 10 

   Compute with multi-digit numbers 1 2 

        Divide multi-digit numbers 0 1 

        Fluently add, subtract, divide with decimals 0 1 

        Find greatest common factor 0 1 

   Rational Numbers 1 3 

 […] 

Depth of Knowledge 

DOK 2 15 20 

[…] 

Math Practices 

… 


